Arid and semi-arid regions are particularly vulnerable to global environmental change because of their fragile climatic conditions. The rapid development of land use is expected to affect aquatic ecosystems in these regions. In this study, we focused on how land use change affects the stream flow and inflow to Urmia Lake in the Mordagh Chay basin, Iran. This case-study exemplifies dynamics found across a much larger region. We mapped changes in land use between 1993-2015 using satellite imagery and modeled future changes using the Dyna-CLUE model. We projected future land use change until 2030 under four scenarios: continuing of the current trend of water use, 40% water withdrawal reduction, and two other scenarios with 40% water withdrawal reduction and improvements of irrigation efficiency up to 50% and 85%. Between 1993-2015, 21% of the study area changed to orchard and arable land mostly at the cost of rangeland. However, upon reduction of water withdrawal our analyses showed that garden must decrease between 27% and 40%. Rainfed cropland is projected to experience a major increase in all scenarios, especially in the case of reduced water withdrawal, where it will increase by 217%. In order to achieve sustainable water resources management land use plays a major role and leads to different land use futures in this type of semi-arid regions.
Introduction
The rapid development of land use and climate change are expected to affect aquatic ecosystems in arid and semi-arid regions. In recent years, hydrological processes and components of river basins were severely affected by land use changes and climate variability (Juckem et al., 2008) . Land use change, which is characterized by the complex interaction of structural and behavioral factors (Verburg et al., 2004) , has become an important process of the global environmental change. Changes in land use altered landscape patterns and affected the functioning of ecosystems (Lambin and Meyfroidt, 2011), including their ability to regulate hydrological processes (Gebremicael et al., 2013; Gwate et al., 2015) . Understanding how land use change affects the hydrological processes and watershed water yield, especially stream flow, is essential to sustainable water resources management (Narsimlu et al., 2013) . Land use change also affects streamflow in other ways: it decreases streamflow when water withdrawal is increased to meet the irrigation requirements of expanded agricultural area or as result of urban consumption (Bian et al., 2017) . Numerous studies investigated the effect of land use change on the hydrology worldwide. Yan et al. (2018) observed reduced surface runoff by about 22 mm over 20 years in the Loess Plateau of China due to upstream land use change (increase in the rate of forest and grassland). The effects of land-use/land-cover (LULC) changes on hydrological ecosystem functions in southern Italy were investigated by Nasta et al. (2017) . Their results revealed that afforestation reduced Alento River Catchment (UARC) water yield and increased its actual evapotranspiration.
In other areas, increases in surface runoff have been observed as result of land use changes. Mohammady et al. (2017), through a study in the Baghsalian watershed of Iran, found that the conversion of forest and rangeland to agriculture and residential area led to an increase in surface and subsurface runoff. In two Indian watersheds, deforestation resulted in up to 20% increases in surface runoff (Sajikumar and Remya, 2015) . Gao et al. (2016) found unequal contributions of land surface alteration and reduction in precipitation on stream flow in a Chinese Loess Plateau catchment. Their findings revealed that land T (1.4 M 3 /s) decreased by 35% compared to long-term stream flow (2.1 M 3 /s) (Fig. 7) . This means that streamflow decreased approximately three times more than the decrease in precipitation, which can be attributed to increased water withdrawal due to land use change, particularly agricultural activities. Land use change affected Mordagh Chay streamflow in two ways. First, a direct decrease was caused by withdrawals from ground and surface water to meet the irrigation requirements of expanded agriculture area. Second, by increasing the surface soil capacity to absorb water there was a decrease in surface runoff generation, combined with an increase in evapotranspiration (ET) as a result of vegetated area expansion (Gao et al., 2017) . The findings from our study correspond with earlier works that indicated that groundwater depletion in the whole Urmia lake basin significantly influenced soil moisture and runoff (Wada et al., 2010; Zarghami, 2011; Khazaei et al., 2019) . Most of the precipitation events were not sufficient to generate runoff unless a previous event occurred to meet the extra soil Fig. 7 . The linkage of precipitation and water yield trends in the study area. B. Shirmohammadi, et al. Land Use Policy 90 (2020) 
